The (110) oriented V/Fe multilayers were prepared at room temperature using UHV magnetron sputtering. As a substrate we have used Si(100) wafers with an oxidised surface. The surface chemical composition and the cleanness of all layers was checked in situ, immediately after deposition, transferring the samples to an UHV analysis chamber equipped with X-ray photoelectron spectroscopy. The structure of the multilayers has been studied ex situ by low-and high-angle X-ray diraction. The modulation wavelength was determined from the spacing between satellite peaks in the X-ray diraction patterns. Results were consistent with the values obtained from total thickness divided by the number of repetitions. Growth of the Fe (V) on 1.6 nm V (Fe) underlayer was studied by succesive deposition and X-ray photoelectron spectroscopy measurements starting from 0.2 nm of Fe (V) layer, respectively. From the exponential variation of the X-ray photoelectron spectroscopy Fe 2p and V 2p integral intensities with increasing layer thickness we conclude that the Fe and V sublayers grow homogeneously in the planar mode.
Introduction
Metallic multilayers (MLs) composed of alternating sublayers of ferromagnetic and non-magnetic metals has attracted great interest over the past years because of the successful application of these materials as ultrasensitive hard disc reading heads and magnetic sensors [1, 2] . Furthermore, V(001)/Fe(001) MLs were used very recently as a model system to study nite size eect [3] . However, for such MLs only long period (0.81.0 nm) of antiferromagnetic (AFM) interlayer coupling was found [4, 5] .
The rst peak of AFM coupling was observed for vanadium layer thickness between 2 [4] and 2.2 nm [5] instead expected d V = 1.2 nm. The above behaviour was explained by magnetic polarisation of V atoms near VFe and FeV interfaces. On the other hand, for nearly perfect Fe(100) substrates and high quality Fe/Cr interfaces, short period AFM coupling between Fe(100) lms separated by Cr was observed [6] . Imperfect interfaces, however, can suppress the short period coupling between Fe layers [6] .
In general, the magnetic properties of MLs can be tailored by varying the composition, thickness and microstructure of the magnetic and non-magnetic sublayers.
The strength and sign of the interlayer exchange coupling could be tuned by alloying the spacer with nonmagnetic elements [7] or using hydrogen [8, 9] . In the later case it could be changed not only by electronic structure but also by thickness of the spacer.
For the (001) oriented V/Fe MLs, there is extensive literature on the growth and structural characterisation [4, 5, 79] . Much less work has focused on preparation and characterisation of (110) oriented V/Fe MLs.
In this paper we report on growth and structure of * corresponding author; e-mail: szyman@ifmpan.poznan.pl V(110)/Fe(110) MLs using in situ X-ray photoelectron spectroscopy (XPS) and ex situ standard θ − 2θ X-ray diraction (XRD), respectively.
Experimental details
The V/Fe multilayers were prepared at room temperature (RT) using computer-controlled ultra high vacuum (UHV) magnetron sputtering [10] . The number of repetitions of the base period was equal to 25. A capping layer of 5 nm Pd was used to allow a fast uptake and release of hydrogen at a temperature of less than 370 K and to avoid oxidation of the MLs. As a substrate we have used Si(100) wafers with an oxidised surface to prevent a silicide formation [11] . Therefore we have applied a special heat treatment in UHV before deposition in order to obtain an epitaxial SiO 2 surface layer [11, 12] . The Felayers (0 < d Fe < 11 nm) were deposited using a DC source. For preparation of the V-layers (0 < d v < 11 nm) an RF source was used. In the case of V/Fe MLs a 1.6 nm V buer layer was rst deposited to enhance the 
The perfectly planar growth of the model bilayer system [14] is represented by the bold solid line in Fig. 3 . homogeneously in the planar mode [14] . We have previously observed very similar growth mode for Fe/Ti [15] and Fe/Zr [16] bilayers. In conclusion, the planar growth of the Fe and V sublayers was conrmed in situ by XPS measurements.
The arical superstructure and prefered (110) orientation were revealed by XRD experiment.
